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NOAA: 2023 Ranked Warmest

1.18°C (2.12°F) above 1901-2000 baseline’, 0.15°C warmer than 2016

+1.2 +2.16
@]
O +1.0 +1.80
(]
()
S +038 +1.44
[
[72]
©
o +0.6 - +1.08
o
&
- +0.4 - +0.72
1
-
n
q +0.2 - +0.36
5
- +0.0 - +0.00
(Y
5
g 0.2 -0.36
° \gwommosp,ys%
o F 5,
e ® ° ° ° s 2
8 -0.4 o & g w s 072
o %® . P 4
o%‘?wem oF 90"&
-0.6 -1.08
1880 1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020
*NOAA uses 1901-2000 as the baseline in its monthly reports.
N For reference purposes, 2023 was 1.14°C (2.05°F) above the 1951-1980 baseline.
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NASA: 2023 Ranked Warmest

1.17°C (2.11°F) above 1951-1980 baseline, 0.16°C warmer than 2016
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NOAA: Warm over Most of the Globe

El Nino and other factors contributed to higher global temperatures
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NASA: Long term trends, El Nino et al.

Greatest warming in Northern Hemisphere, on land, and in the Arctic

Temperature anomaly (K)
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NOAA: The 2023 Story by Month

Things got hotter as the year went on

Land & Ocean Temperature Departure from Average Jan 2023
(with respect to a 1991-2020 base period)

Data Source: NOAAGIobalTemp v5.1.0-20230208
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NASA: ENSO Impact on Global Temperature

Normal expectation was reversed in 2023!
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NOAA: Select Significant Events of 2023

Once again there was no shortage of material for this map
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(ﬂ) GLOBAL AVERAGE TEMPERATURE
The Jan-Dec 2023 average global surface temperature was the highest since global records began in 1850.
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CANADA
Wildfires across Canada burned more than 45.7 million acres, shattering a record (2.6 times ARCTIC SEA ICE EXTENT
over) for the most acres burned in Canadian and North American history. These fires caused The 2023 Arctic maximum and minimum extents were third- and sixth-
widespread air quality deterioration across much of Canada and the U.S. smallest on record, respectively.
NORTH AMERICA_ ) EUROPE
2023 was North America’s warmest Europe had its second- ASIA .
ear on record. 2023 was Asia’s second-warmest
CALIFORNIA Y warmest year on record. year on record
. WESTERN NORTH PACIFIC
Nine back-to-back atmospheric rivers pummeled TYPHOON SEASON
California in Jan 2023, which brought a total of Below-average activity: 17 storms,
32 trillion gallons of rain and snow to the state. CYCLONE DANIEL including 12 typhoons
On Sep 10, Storm Daniel brought strong
ﬁﬁi&ﬁgxﬁggg:szﬁ?ﬂc winds and an unprecedented amount of SUPER TYPHOON MAWAR
Above-averaga activity: 17 storms 1y RTLANTIC HURRICANE rain to eastern Libya, which caused massive Super Typhoon Mawar passed
including 104 IEAES ' 006 EERSON destruction—dams burst across many towns within 100 miles of Guam in the
and led to the death of more than 10,000 Western Pacific on May 24 as a

Above-average activity: 20 storms,

: . X Category 4 storm. Mawar resulted
including seven hurricanes

people, making it the deadliest and , ! v
in heavy rainfall and widespread

costliest tropical cyclone of 2023.

AFRICA power outages on Guam.
2023 was Africa’s warmest NORTH INDIAN

HAWAII year on record. \ﬂ’ OCEAN CYCLONE

On Aug 8, winds from Hurricane Dora SEASON

exacerbated a wildfire on the island of Above-average activity:

Maui in Hawaii that destroyed the historic ?gjg}&'ﬂngmfhgﬁg warmest et s i TROPICAL CYCLONE MOCHA

town of Lahaina and became the deadliest @ ey ocord four cyclones Cyclone Mocha was the North Indian Ocean’s first

wildfire in the U.S. in over a century. y . named storm of 2023, and made a devastating

GLOBAL TROPICAL CYCLONES SOUTH INDIAN OCEAN landfall as a Category 4 cyclone in Myanmar on

Above-average activity: 78 storms, CYCLONE SEASON* May 14.
HURRICANE OTIS including 45 hurricanes/cyclones/ Above-average activity: OCEANIA
On Oct 25, Hurricane Otis made landfall as a typhoons nine storms, including seven Oceania had its 10th-
Category 5 hurricane near Acapulco on Mexico’s cyclones warmest year on record.
southern Pacific coast after increasing wind AUSTRALIA CYCLONE SEASON*
speed by 115 mph within 24 hours and bringin GLO.BAL OCEA-N Above-average activity: nine storms,
pt : yh' d P 10 5 dity of nearl 9ing For nine consecutive months (Apr-Dec), CEDIEIES Elaililys (il »  SOUTHWEST PACIFIC
cq”f?s ion ICI EIERSU ) Lyl 7S global ocean surface temperatures were including five cyclones CYCLONE SEASON*
million people. record warm. Below-average activity:
six storms, including three
cyclones
ANTARCTIC SEA ICE EXTENT
The Antarctic had record-low annual maximum and minimum sea ice extents during 2023. “Cyclone season runs from June 2022—July 2023
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NASA: Arctic Sea Ice Declines

Arctic warming more than 3x faster than global mean
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Arctic 3.5%1 times faster
than global (last 30 years)
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NASA: Antarctic Sea Ice Trends

Many years of slightly increasing extent, now record lows

10

. September (maximum) Antarctic sea ice extent
Difference from average (%)

% change from 1980-1989
0
|

-10

I I I I I
1980 1990 2000 2010 2020

f‘“@'w‘m’”‘%‘%
@ y? January 2024 | NOAA/NASA — Annual Global Analysis for 2023 10




e
NOAA: Record Ocean Heat Content

Oceans absorb more than 90% of the excess heat
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NASA: Evaluation Against Reanalysis / Remote Sensing
Independent data sets validate surface temperature analysis

ERAS GISTEMP
1979-2023 1979-2023

ERAS is the latest
ECMWEF reanalysis.

Trends 1979-2023:
ERA5:0.87 £0.11°C
GISTEMP: 0.85°C
NOAA: 0.82°C

AIRS v7 GISTEMP
2003-2023 2003-2023

AIRS is an instrument
on Eos Aqua.

Trends 2003-2023:
AIRSv6: 0.38 + 0.16°C
AIRSv7:0.34°C
GISS: 0.48°C
NOAA: 0.48°C = -
ERAS: O'SZOC Temperature Change (°C) >
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NOAA: Analyses Track One Another

Despite Differences in Methodology

127 NASA Goddard Institute for Space Studies (v4)
—— Hadley Center/Climatic Research Unit (v5)
1.0 —— NOAA National Center for Environmental Information (v5.1)
—— Berkeley Earth
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Director, NASA’s Goddard Institute for Space
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